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Appendix-2
Controlling Air Pollution during Cement Plant Operations
(Reference Document Only)

The main constituents of exhaust gasses from cement kilns are nitrogen, carbon
dioxide, oxygen and moisture. The exhaust gasses also contain small quantities
of dust, chlorides, fluorides, sulfur dioxide, carbon monoxide and still smaller
quantities of organic compounds and heavy metals. Many of these constituents
are harmful to health and environment regulators are getting stricter in reducing
the emission limits. Measures should be taken to minimize the pollutants by:

Optimizing the process control by computerized automation.

Maximizing the limit of pre-heating and pre-calcination stages.

Use of modern clinker coolers for maximum heat recovery.

Heat recovery from waste gas.

Use of modern fuel feed systems.

Minimizing use of electrical energy with good power management system
—especially for grinding equipment.

e Careful selection of raw materials & fuel to control substances entering the
kiln to minimize sulfur, nitrogen, chlorides, dioxins, metals and volatile
organic compounds.

All cement plants should have modern monitoring equipment for measuring the
stack emissions continuously for particulates, SO, & NO,. The following limits
have been recommended:

- Particulates < 40mg/m?(Preferable <20mg/m?)

- S0, <400mg/m?

- NO, <600mg/m?
The above limits have been recommended with reference to the data available
from the current stack emission values of UAE cement plants.

1.0 Oxides of Nitrogen (NOx)

NOx forms by the reaction of nitrogen with oxygen at the high temperatures
generatedduring the combustion of fuel.Emissions of NOx are of concern as they
can detrimentally affect air quality and humanhealth, an example of which is its
role in the production of ground-level ozone, which canaggravate respiratory
systems. According to EIPPC (2001), the best available techniques for reducing
NOx emissions are a combination of the general primary measures together with

¢ flame cooling.
¢ low-NOx burner.
e Staged combustion.

www.njékw.gov.ae
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e Selective non-catalytic reduction.

Achievable emission levels are in the range of 200-500 mg/m? (but individual
kilns may have less scope to achieve these levels) according to EIPPC (2001); or
600 mg/m?® (0.5 kg per ton of clinker) according to the World Bank Group (1998).
Recent German cement industry data show average emissions of approximately
400-800mg/m3*(VDZ, 2002).

2.0 Oxides of Sulfur (SOx)

Emissions of oxides of sulfur are predominantly (99%) in the form of sulfur
dioxide (SO;). SO, emissions arise from oxidation of volatile sulfur present in raw
materials —such as organic sulfur, or inorganic sulfides. Some may also arise
from sulfur in the fuels. If the volatile sulfur content of the fuel and raw materials
is low, SO, emission can be very low. Much of the SO, coproduced can
potentially be captured within the process due to strongly alkaline conditions.

Emissions of SOx are of concern as they can detrimentally affect air quality and
human health, some examples of which are the production of acid rain, reduced
atmospheric visibility (smog) and aggravation of respiratory systems.

A primary measure to avoid SO, emissions is to minimize the volatile sulfur
content of the raw materials. Concentrations of SO, in the kiln exhaust gases
may be reduced by enhancing capture within the process itself. The captured
sulfur is thus incorporated into the final cement product. Capture may be
enhanced by:

e Improving the sulfur/alkali ratio by decreasing the sulfur feed or increasing
the alkali feed to the process.

Increasing oxygen concentration in key zones of the process.

Increasing the fineness of raw materials and solid fuels.

Avoiding reducing conditions (lack of oxygen) at the kiln wall.

Scrubbers may be used to remove SO, from exhaust gases.

According to EIPPC (2001), emission levels of 200-400 mg/m*® are achievable
using best available technologies. The World Bank Group (1998) recommends a
maximum emission level of 400 mg/m?. German industry data for 2001 fall well
within this range(VDZ, 2002).

3.0 Oxides of Carbon—CO & CO,

Major source of emission of greenhouse gas carbon dioxide is from cement
production. 50% of CO, is generated during the process reaction in the kiln when
limestone (CaCOQs;) converts to calcium oxide(CaO). About 40% of the CO,

www.mpgw.gov.ae
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emission is from fossil fuel combustion in the cement kiln. The combustion
conditions in the cement kiln are optimized for fuel economy.

4.0 Metals

Traces of metals are present in the cement raw materials and fuel. The release of
metals into the air depends on the volatility of the metal. Non-volatile metals
remain in the kiln and forms part of the clinker. Dust from cement production may
contain traces of metals like arsenic, copper, cadmium, mercury, lead, nickel,
zinc, etc.

Recent studies by US EPA has shown emission of mercury (Hg) from cement
production, can be a health hazard as it is the most volatile metal. Also it is
suspected that the deposition of mercury into the sea from the cement plants may
rise the mercury content in the marine life, especially in the fishes for human
consumption. US EPA has taken action to limit the release of mercury content to
less than 1ppm in the particulate matter released from cement production.

5.0 Organic Pollutants

Cement kilns, in common with other combustion processes, are potential sources
of emissions of a number of semi-volatile organic substances which are of
concern because of their highly toxic properties:

e Polychlorinated dibenzodioxins and polychlorinated dibenzofurans -
collectively known as “dioxins”.

e Polychlorinated biphenyls —usually known as “PCBs”.

e Polyaromatic hydrocarbons —known as “PAHs”".

Dioxins and PCBs may be formed within the kiln if chlorine is introduced into the
kiln as a constituent of the raw materials or fuels. Formation of dioxins occurs at
relatively low temperatures —most typically in exhaust gases from combustion
processes as the gases cool through a temperature window of 450°C to 200°C.
To minimize the possibility of dioxin formation it is important that the kiln gases
are cooled through the window of 450°C to 200°C as quickly as possible (EIPPC,
2001).

Dioxin emissions are of particular concern, where alternative fuels are burned. It
has been generally accepted that release of dioxins can be significantly reduced
if burned under the following conditions ( Koogbeumker, ICR, 5/1994):

- Minimum temperature 1200°C
- Minimum retention time 2 sec.
- Minimum excessive oxygen—solid fuels 3%

- Liquid fuels 6%

- Maximum CO (@ 11%0,) 40ppm

www.mbpdw.gov.ae
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Cement kilns can easily meet these requirements with adequate process control.

6.0 Recommended Emission Standards for UAE Cement Plants

Maijority of the cement plants constructed in the UAE are designed & constructed
by major international cement plant manufacturers. The selection and design of
the cement plants have been made on the basis of the emission standards set by
the environmental authorities in the advanced countries. The emission standards
set by the environmental authorities of US EPA, EIPPC, World Bank and United
Nations are based on large number data and observations with respect to
negative environmental impacts on human health and other factors. Based on
these studies and values set in the UAE federal environmental law of 1999, it is
recommended to follow the following emission standards for major pollutants
from the UAE cement plants:

Pollutant Reco?oT:nded Lonz%;l' ee m Remarks
i;rg;“r:ta:rma“e’ 10 150 pg/ms 100 pg/m? 24 hr
Stack Emission—Particulate 30 mg/m? 15 mg/m? -
Stack emission—SOx 400 mg/m?® 200 mg/m?® -
Stack Emission—NOx 600 mg/m?® 400 mg/m® -
iil:lfur Dioxide—SO,—Ambient 150 pg/m® 125 pg/m? 24 hr
S HES SN 150 pg/m?® 125 pg/m?® 24 hr
Ozone-O3—Ambient Air 120 pg/m? 110 pg/m?® 8 hr
2;rgi‘(’a':]t“f§:‘°"ide'co‘ 10000 ug/m® | 9000 pg/m? 8 hr
www.napw.gov.ae
Ba il yallabl ¥l e s e 10-8 e e FAY) £ TAOWATspu €L & 44Y) £ TA0AYY s 3L oa

TELEPHONE: +971 42958161 ¢ FACSIMILE: +971 4 2957766 ¢ PO BOX: 1509 ¢ DUBAI ¢ UNITED ARAB EMIRATES



UNITED ARAB EMIRATES
MINISTRY OF ENVIRONMENT & WATER

OFFICE OF THE MINISTER

Bl A pal | Sl Lo ¥
ol Llg 4 it T3 ,l5 9
7 :J"J‘LL S

TERMS & ABBREVIATIONS (& jlaiay) y clalhaal)

www.mpgw.gov.ae
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BAT Best Available Techniques
CKD Cement Kiln Dust
EIC Environmental Information Center (India)
EIPPC European Integrated Pollution Prevention Control Bureau, Serville
EMAS Echo Management & Audit Scheme
EPDA Environment Protection & Development Authority, RAK
FNRA Fujairah Natural Resources Authority, UAE
HSE Health Safety & Environment
LCA Local Competent Authority
MOEW Ministry of Environment & Water, UAE
MOEW-TD Ministry of Environment & Water—Technical Division, UAE
NAEI National Atmospheric Emissions Inventory, United Kingdom
OSHA Occupational Safety & Health Administration (USA)
PEL Permissible Exposure Limit
PM Particulate Matter, PM10 - <10microns
TEQ Toxicity Equivalent
TSP Total Suspended Particles
TPM Total Particulate Matter
US EPA United States Environmental Protection Agency
Clinker Nodular hard substance produced from cement kiln
Dioxins Informal term for family of polychlorinated dibenzo dioxins & furans
Gypsum A natural mineral consisting hydrated calcium sulphate
Limestone A natural rock consisting mainly calcium carbonate
NOx Oxides of Nitrogen: Nitric Oxide (NO) plus Nitrogen Dioxide (NO>)
PAHs Polyaromatic hydrocarbons
PCBs Polychlorinated biphenyls
SOx Oxides of Sulfur: Sulfur dioxide (SO,) plus Sulfur trioxide (SO3)
pg/m?3 Micro grams / Normal cubic meter
mg/m?3 Mille grams / Normal cubic meter
Www.mapw.gov.ae
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